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ABSTP?.CT 

Word identification latencies and word prediction 
accuracy were compared for groups of skilled and less skilled fifth 
arade readers in three exoeriments. In each experiment, discourse 
context reduced identification latencies for less skilled as well as 
skilled readers. This was true both when context was heard and when 
i+ was read. The aeneral relationship between word predictability and 
latency was the same for skilled readers and for less skilled 
readers, but onlv le«s skilled readers' identification latencies were 
affected bv word length and word frequency when the word appeared in 
context- When subiects predicted the word before identifying it, 
correctly predicted words were identified more quickly than words not 
predicted correctlv, and skilled readers were more accurate in 
prediction than were less skilled readers. The results suggest that 
the use of context in identifvinq words is not a major source of 
reading difficulty. ( Author/f? KK) 
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Reading skill and the identification 
of words in discourse context 



CHARLES A. PERFETTI. SUSAN R. GOLDMAN and THOMAS W, HOGABOAM 
University of Pittsburgh, Piitsburgh, Pennsylvania 15260 

Word identification latencies and word prediction accuracy were compared for groups of 
skilled and less skilled young readers in three exp«'-ments. In each experiment, discourse 
context reduced identification latencies for less skilled as well as skilled readers. This was 
true both when context was heard and when it was read. The general relationship between 
word predictabiUty and latency was the same for skilled readers and for less skiUed readers 
but only less skilled readers' identification latencies were affected by word length and word 
frequency when the word appeared in context. When subjects predicted the word before 
identifying it correctly predicted words were identified more quickly than words not pre- 
dicted correctly, and skiUed readers were more accurate in prediction than were less skibed 
readers Although reading-related differences in the use of discourse context may characterize 
other aspects of reading comprehension, the use of context in identifying words is not a major 
source of reading difficulty. 



The role of discourse context in the identification of 
words is of cenlral importance not only to models ol 
word identification, but also to models of individual 
differences in reading. Some recent discussions of the 
component sources of overall reading ability have 
emphasized the importance of facile, context-free verbal 
coding for skilled reading comprehension (e.g., Lesgold 
& Perfetti, 1^^78-, Libcrman & Shankweiler, in press; 
Porfetti & Lesgold, 1977; Shankweiler & Liberman, 
1972). One u.ssumption of this emphasis is that skilled 
readers, whatever their talents for using discourse con- 
text to guide word identification, are individuals with 
highly dcvelopeil word recognition and word decoding 
abilities. Correspondingly, individuals less skilled in 
overall reading ability arc assumed to be handicapped 
not so -nich by an inability to use discourse context 
(althougli niie may have this problem additionally) as 
by ineffectiv.; verb:il coding. 

However, it is well established that semantic context 
does affect some aspect of word identification. Tulving 
and Gold (1963) demonstrated an increase ''n tachisto- 
scopic word identification accuracy as a function of the 
amount of prior (nondiscourse) context. More recently, 
the process by which semantic context infiuences word 
recognition has been the subject of considerable theo- 
retical analysis (e.g.. Becker & Killion, 1977; Meyer, 
Schvaneveldt. & Ruddy, 1"75; Morton, 1969). a salient 
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D C. Susan R. Goldman is now at the Univer.sity of California, 
vaiita Barbara. Thomas W. lIcis;aboam is now at the Center for 
kcscarch on Rcadini:. Universily o." Il'.inois. Urbana. Illinois. 



issue being what information processing stage is affected 
by context. An alternative analysis with a more specific 
application to reading has been described by Rumelhart 
(1977), following a speech recognition model of Reddy 
and Newell (1974). This model emphasizes independent 
processing stages and a decision making system that 
shares information from all levels of analysis in order to 
identify words. 

Regardless of specific mechanisms by which context 
affects word identification, a central assumption of the 
verbal coding model of reading skill (Lesgold & Perfetti, 
1978; Perfetti & Lesgold, 1977) is that the contextual 
processes are limited by word coding processes. By 
contrast, word coding processes are affected but not 
limited by contextual processes. In short, verbal coding 
can be context free, but context use depends on verh.il 
coding. In general, the use of context will not be a 
problem for many low-ability readers, provided text 
demands do not exceed their coding abilities. 

Contextual constraints, however they work in detail, 
can be considered examples of textual redundancy. In 
a te.Kt, the effect of any semantic constraint, regardkjs 
of its structural and process bases, is to decrease the 
number of likely lexical alternatives within the text. 
Thus, in the present experiments wo.-' identification is 
related to textual redundancy indcx-oLl by the prob- 
abilities of given target words within texts, such as the 
following one describing the adventures of an elf. 
"He ran into the kitchen, and in the darkness, he could 
see the remains of supper. Brownie jumped onto the 
table and lit a ." This two-sentence segment con- 
siderably constrains the possibihties for the deleted 
word. Intrascntence constraints syntactically selec the 
completion of a noun phrase and scu... tically select 
something lightable. Intersentencc information adds the 
constraint that the word must refer to something that 
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can improve visibility, rather than something that is 
merely lightable. 

This text example is Trom a complete story used in 
Experiment I and typifies materials used in all the 
experiments reported below. The purpose of these 
experiments was to examine directly the relationship 
between reading skill and the use of ordinary discourse 
context in word identification. It is possible that less 
skilled readers will indeed have difficulty using context 
when obtaining the context depends on reading, Such 
an outcome would be predicted by a model emphasizing 
either context-level word-level sources of individual 
differences. Accordingly, the appropriate test for the 
hypothesis that less skilled yourg readers can make use 
of discourse coniext is one tSiai, in Fnperinient 1 , 
allows the reader to hear the context. 

EXPERff4ENT 1 

A straightforward test of the relationship between 
text redundancy and single-word identification was 
carried out by use of short stories. Single words scat- 
tered throughout the stories were to be vocalized by the 
subject. The latency to vocalization onset was the 
dependent measure, providing direct comparisons with 
previous experiments (Hogaboam & Perfe i!., 1973; 
Perfetti & Hogaboam, 1975). The story was presented 
aurally except for the visually presented target words. 
Independently, a measure of text redundancy was ob- 
tained by having other subjects predict the occurrence 
of deleted words in the text. The important questions 
are whether vocalization latencies of children are re- 
duced by context and whether this reduction i> de- 
pendent on the child's reading skill. A second qu'.'stion 
concerns word properties that contribute to identifica- 
tion latency. Latencies of less skilled readers are more 
affected by word length (Hogaboam & Perfetti, 1978) 
and word frequency (Perfetti & Hogaboam, 1975) 
than are those of skilled readers. Discourse context can 
be expected to reduce the effects of word frequency and 
word length if the context and word variables affect 
the same stage of the identification process, but not if 
independent stages are affected. 

A final question concerns memory for the identified 
words. Words that have occurred in a text should be 
better remembered than words from a list because of the 
meaningful structure provided by the text story. Because 
the processing time of a word (i.e., its latency) in a story 
can be expected to be less than in a list, any such dis- 
course effect would not be compatible with a processing 
time account. Moreover, the possibility that less skilled 
readers process words in a story like words in a list (an 
implication of the claim that poor readers read "word 
by word") can be examined. If so, better recognition 
memory for words from discourse than words from lists 
might not be expected for less skilled readers. 

In connection with the main experiment, two pre- 
liminary exf/criments were carried out. The purpose of 



the first was to obtain predictability data on the words 
to be identified in the texts used in the experiment. 
The purpose of the second experiment was to acquire 
basehne reaction time to the words that would be used 
in the texts of the experiments. These tv/u experiments 
are briefly described in the Method section of the main 
experiment. 

Method 

Subjects. A gr'iup of 24 children in the fifth grade of an 
urban school ser/ed as subjects in the context identification 
experiment. The subjects comprised two levels of readini! skill, 
defined by the reading subtest of the Metropolitan Achievemcni 
Test, Intermediate Level, administered by research staff. The 
^(in-skiU group included !2 subjects from Stanines 6-8, with a 
mean percentile ranking of 77.42 (SD= 10,59); the low-skill 
grou,) was from Stanines 2-4, with a mean percentile rank of 
23-83 (SD = 8.38), Rficent IQs were nol available. bu'> second- 
grade IQ scores, available for all b^l three subjects, indicated a 
mean of 115 (SD 6.05) for sk.-lled subjects and a mean of 
102 (SD=^- 8.8) for iCis. skilbd subjects. Sex composition of Ihe 
groups was five boys and seven girls in the skilled group and 
seven boys and five girls in ihe less skilled group. 

Design and Ma;erials. There were tlirce conditions of word 
identification: isobted words, list context, and stury context. In 
each condition, there weie 20 words presented for idcntiricalion. 
In the isolated word condition, each word was presented via a 
slide projector without context. In the list context, a recorded 
list of unrelated words was presented througli headphones prior 
to each target word. The".' words were unrelated to the target 
word as well as to each othci and v/erc included as a modality- 
switching control, that is, a con iitior. in which the subj^-ct would 
hear words and then switch h'.s attention to a visual display, 
analogous to the storv contcx. but without helpful context. 
In the story context, a storv of S-'/i doubleil-spaccd pages, 
"Brownie and Cook," was recorded and presented via head- 
phones. The 20 key words were pre.senled visually at unpredict- 
able intervals varying from 3 to 14 lines of text. There wove no 
target words for the first 30 lines in order to Provide ample 
story context and promote a comprehension -iratogy on the 
part of the subject. 

Words represented orthogonal combinations of two factors, 
length and freo . .y. Words wen: either short tone syllable, 
four to six Icucrs) or long (two syllables, five to eight letters). 
Low-frequency words averaged about 13 (range = 1-32) relative 
to the 840.857 tokens from the C:arroH. Davics. and Richman 
(1971) count for third-graders, and higli-frctiuenc7 words 
averaged 167 (range = 90-446). The words were controlled as 
triples for initial letter and phoneme, length, anil frequency. 
Thus, a word from the context condition beginning with b and 
having one syllable was matched with two other one-syllable 
b-initial words of comparable fniquency. One of the matched 
words was in the list cc)nd!ticn and the other was in the isolation 
condition, 

Reading skill and task order were betwoen-subjects variables. 
There were 12 skilled and 12 less skilled subjects, each receiving 
one of three condition orders. One was M) isolatiim, (2) word 
ILst, and (3) story context, and the other two were tlic remaining 
alternatives of the fi.xed-ordcr Latin square Tluis, each condition 
was the first condition for three subjects. 

In summary. Experiment 1 represcnteil a mixed factorial 
design of 2 (reading skill) by 3 (condition orders) by i (condi- 
tions) by 2 (word length) by 2 (word frequency). 

Procedure. Subjects received one of the three conditions in 
any 1 day. l-'or the isolated condition, subjects saw a scries of 
slides presented one at a time and were instructed to say the 
words as quickly as they could. Subjects were seated at a table 
opposite an enclosed viewing screen, at a distance of 40-50 cm. 
In all identificatiim conditions, onset of vocali/alKni Icrniiiiatcd 



4 



READING IN CONTEXT 275 



tht slide in tlu- two conditions involvini; uiidio input, tlic 
subjL-ct listened to an audiotape tlirout;h isolating headphones. In 
the list condition, a variable number of unrelated words |3-12) 
was heard prior to the visually presented word. Siiux- e^ich list 
was short, the subject was told to keep his i;aze on the center 
of the rear-projection screen for the appearance ot the tart;et 
word. Mc told that the words on tape were unrelated to the 
target word but that listening to them might help him get ready 
to identify the word. 

!"or the story context, the interval between targets was 
sufficienUv long that a tone was sounded at the start ol the 
sentence tiiat contained the target word. This served as a warning 
that a target would be occurring soon on the screen, thus making 
tiic !'-,;ervaI of alertnes.s comparable to the list condition. In both 
audio conditions, the appearance of the target sUde and on.set of 
the timed interval was triggered by an inaudible tone on the 
second channel of the tape. This signal followed the la«; context 
word by about .5 sec. Following completion of all three condi- 
tions, subjects were given the recognition memory test of 60 
items, 35 targets and 24 foils. The 36 targets included 20 words 
I'roni the story context condition and 8 each from the --.tory 
context condiL-on and 8 each from the list i.id isolation aindi- 
tlons. Subjects responded "yes"" or "no" i'l one item at a time. 
This test was not given following each session in o.dcr ri'.it to 
alert the subject to a memory test, which might have affected 
identification strategics. Consequently, one-third of the subjects 
had most recently been in the context condition, one-third had 
most recently been in the isolation condition, and one-third 
liad most recently been m the list condition. Subjects were 
tested individually over ;i period of 3-5 days. 

Predictability experiment. The text constructed for the 
identification experiment was tested lor the predictability of 
the words that were to be identified. The text was tape-recorded 
and presented to classus of fourlh-gradc children at a university 
laboratory school. Compared -ith children who scrwd in 
the main experiment, these s.. .ects were somewhat younger 
(average age = 9 years) and somewhat higher in SKS. The task 
for the subjects was to listen to the taped story and to predict 
what word would come next when the experimenter stopped the 
tape player. The experimenter aUowed ample time tor the 
children to write tlieir predictions, encouraged guessing when 
they were reluct;int, and then started the tape again. The stop- 
ping points were determined by the loci of word dcletio.ns of 
the word identification experiment. 

Baseline experiment. In order lo have data on idcntiticatio i 
time for words in the text, a ba.seline experiment was carried 
out. ,\ group of 12 fifth-grade students at the school at which 
the n.airi experiment was done served in the ba.seline experiment. 
All subjects wcve selected to be average in reading skill, and all 
had scores in tlfth-grade decile of the reading comprehension 
subtest of the Metropolitan Reading Achievement Subtest. 

Seventy words, including the 60 used in the main experi- 
ment, were presented to the 12 subjects mdividuaily. via a sUde 
projector. The procedure w^s identical to the isolation condition 
of the main experiment, l-ollowing the haschnc experiment, 
there was a recognition memory experiment parallel to the 
corresponding tests of the main eXtioriiuent. Tims the ba.seline 
experiment provided identification latencies and recognition 
memory accuracy without context for every word used in the 
main experiment. This provided betwcen-.subjects control to 
supplement the within-subjccts control that was the object of 
the matched-:riples procedure described above. 

Results 

Identification. Latencies to on.set of vocalization were 

the basic data for wurd identification. Hrror rates were 
low, ranging from less than 1% for story context to 
6.5% for isolation, with list condition intermediate 
(3.4%). Median latencies for correct responses for each 



subject within a condition were the data for the analyses 
of variance reported below. Parallel analyses using means 
produced similar result patterns. 

Significant main effects were skill [F(1,18) = 8.15, 
p=.Ol], context 1F(2.36) = 34.34, p<.001], word 
frequency (F(1,18)= 12.93. p<.Ol],and word length 
[F(l,18)= 17.65, p<.011. Two-way interactions were 
significant for Skill by Context [F(2,36) = 9.09. 
p<.0011. Skill by Word Frequency [F(l ,18) = 5.66, 
p=.01I. Skill by Word Length [F(l ,18) = 7.31 , 
p=.OI], and marginally significant for Context by 
Word Length [F(2,36) = 3.09, p = .06] , and Context by 
Word Frequency IF(2,36) = 2.98, p = .06] . There were 
no significant higher order interactions. 

Condition order was not significant as a main effect 
(F<1). However, condition order did interact with 
context [F(4,36) = 3.35, p = .02] . Subjects receiving the 
order list, isolation, story context did relatively better 
on the list condition and relatively worse on the isolated 
and stoiv context conditions. 

The means of the medians are shown in Table 1 . 
along with the corresponding means of the baseline 
group. As can be seen from the last row of Table 1 , the 
different words assigned to the three coni'.'xt conditions 
produced equal response latencies when they were in the 
single list seen by the baseline group. This allows a 
straightforward interpretation of the context data. The 
salient results are that story context greatly reduced 
the effects of word frequency ind word length, and that 
story context Tacilitated word identification for both 
skilled and less skilled readers. 

To test differences where significant interactions were 
observed, Tukey's HSD tests were carried out. With 
respect to the Word Frequency by Skill interaction, 
fiequency was a ,ignificant facto: for less skilled readers 
but not for skilled readers. Similady, word length was 
significant only for less skilled readers. 

With respect to context, skilled readers were aided 
significantly by story context relative to the list condi- 
tion, but not significantly relative to the isolated condi- 

Table 1 

Kxpertment 1: Mean l(<.entifieation latencies 



Reading 
Skill 



Word 
I'requency 



Word 



Context Condition 



Skilled 



Less Skilled 



Skilled 
Less Skilled 
Ba.selinc 



High 



Low 



High 



Low 



Length 


1 


L 


S 


Short 


674 


741 


665 


Long 


750 


7S2 


667 


Short 


711 


801 


651 


Long 


778 


819 


678 


Short 


806 


857 


702 


Long 


1037 


942 


719 


Short 


1019 


1025 


755 


Long 


1227 


1452 


828 






Gfoup Means 






728 


786 


665 




10?3 


1069 


751 




687 


681 


681 



y,)lc I isolation. I. = list, ami S story context conditions. 
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Table 2 

Experiment I Recognirion Data: Proportion of "Old" Responses 







Source of Words 








S 


L 


1 


I"A 


Baseline* 


.72 


.74 


.66 


.32 


Skilled 


.79 


.69 


.40 


.23 


Less Skilled 


.83 


.61 


.55 


.25 



Note-S = story, L = list, and 1 = isolation context conditions. 
FA - false alarms. "n = /2. 

tion. While floor effects may be in evidence for skilled 
readers, the important result is thai less skilled readers 
took advantage of context to an extent at least cquaJ to 
the skilled readers. 

Recognition memory. The results of the recognition 
memory test that followed the final day of the word 
identification experlnent are shown in Table 2, which 
indicates the proportion of "old" responses to words of 
four categories. Two results are noteworthy. First, 
recognition memory for words seen and vocalized in a 
story was higher than for words seen and vocalized in 
isolation. Second, recognition memory was not signifi- 
cantly different for skilled and less skilled readers, 
except that less skilled readers tended to recognize more 
of the isolated words than did the skilled readers. 

Not shown in Table 2 is a significant interaction of 
reading skill and word length, '-ess skilled readers in 
story context recognized mo.-c long words than short 
words, while skilled readers weic not affected by word 
length. In isolation, both groups tended to recognize 
correctly more long words. 

Discussion 

The results of E.vperiment 1 clearly demonstrate the 
ability of less skilled as well as skilled readers to take 
advantage of story context in the identification of 
words. Indeed the SkUl by Context interaction indicated 
that contsxt had a greater effect on less skilled readers' 
latencies than on skilled readers' latencies. The results 
also replicated previ.jus findings of greater ;ffccts of 
word frequency (Perfetti & Hogaboam, 1975) and vor.'. 
length (Hogaboam & Perfetti, 1978) on ine latencies of 
less skilled reader?. All these results are more consistent 
with a model emphasizing ,vord-level sources of overall 
reading ability than with one emphasizing context- 
level sources.' 

EXPERIMENT 2 

While discourse context was useful to less skilled 
readers when it was aural, the possibility remains that 
when reading is required to obtain the cop.iext, less 
skilled readers will not be so able to make us; of it. 
Thus, Experiment 2 basically was a replication of 
Experiment 1. with subjei:ts required to read rather 
than listen to the context, which was provided by a 
new story. 



Method 

Subjects. The subjects were those of E.xpisrinient 1 . 

Design and Materials. The story for the reading contcct 
experiment, "Snaggle Tooth of Sunken Lake," was about two 
double-spaced pages in length. It was much shorter tlian the 
story for the listening L-onte.\t because of the practical con.sidcra- 
tion. of time and reading demands. The density of tarj.".'.t wort's 
was a 'cordingly greater, about oac every second line. 

The word variables were the same as L- Experiment 1. word 
length and word frequency. Short words Mad one syllable, 
four to six letters, and long word.s had two syllables, five to 
eight letters. Low-frequency words averaged about 14 (range = 
3-24), and higli-frcqucney words averaged about 278 (range = 
71-810) on the Carroll et al. (1971) third-grade count. 

There were two conditions, isolation and story context. 
Words were controlled acro.ss the two 'ondition.s as doubles 
matched on initial letter and phoneme, IcT^gtli, and frcquctiey. 

Reading skill and task order were bctween-subjects factors. 
Half of ;hc subjects within each skill group had the i.solated 
condition first and half had the context condition first. 

Procedures. Subjects received on.: condition on 1 day and llie 
alternative condition on a later day. The isolated condition was 
identical to Experiment 1. In tlie context condition, subjects 
read aloud the context on 3 x 5 in. cards, each card containing 
three or four lines of type. Subjects learned to look at the screen 
immediately after reading the last word oii the card. The target 
word was then immediately exposed in the center of the screen. 
After identifying the word, the subject turned over tiie top card 
and resumed reading aloud from the next card, and so on. 
until the entire stcry was read and all 20 words were exposed. 
As in Experiment 1. the recognition memory test had 60 items, 
compo.sed of 16 words identified in isolation, 20 words identi- 
fied in the story context, and 24 foils. It was iuvcn on Day 3, 
ff".owinB the two identification conditions. 

Predictability and baseline experiments. Predictability and 
baseline experiments were carried out for the maicrials of 
Experiment 2 on the same populations and in the same manner 
as described for lixperimcnt 1. Thus for each word to be idciiti- 
Pcd in the tc.\t, there were mcasurc.<i of the word's text pre- 
dictability and its baseline identification latency, identical to the 
corresponding measures of E.xperiment 1 . 

Results 

Th'.'! analysis of Experiment 2 paralleled that of 
Experiment {.except that the context factor represented 
only two levels of context and, correspondingly, there 
were two condition orders. Error rates were about T.\ 
for isoljtion and less than 1% for story ccintcxt. 

Analysis of variance of median latencies fur correct 
responses again showed significant main effects of 
reading .skill [Ff 1 .20) = 1 0. 16. p<.01]. c(>:itext 
[F( 1,20) = 8.76, p<.01]. word frequency 1F(1,20) = 
9.35, p<.01|, and word length [F(l ,20) = 7.22. 
p = .01] , Condition order was not significant [F(l ,20) = 
1.79]. 

The two-way interaction of Context by Word Length 
was significant (F(l ,20) = 10.22, p<.01]. However, 
the three-way interaction of Context by Word Length 
by Condition Order was also significant [F(l .20) = 6.36. 
p= .02^. Subjects in the isolated condition first tended 
to have relatively long latencies for long words in the 
isolation condition. 

The inter^:;tion of Skill by Word Frequency was 
significant [F( 1 .20) = 4.19, p = .05l, and other skill 
interactions, while statistically marginal were siniilai 
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Table 3 

Experiment I: Mean Identificatiop Latencies 



Readini" 


Word 


Word 






Skill 


[■requcncy 


Length 


I 


S 


CI. lit . I 


Migil 

Low 


Short 

Lonu 

Short 
Long 


630 
706 
690 
701 


629 
606 
649 
680 




High 
Lo'V 


Short 


882 


749 


Luss Skilled 


Lon^' 

Short 


941 

976 


773 

842 




Loni! 


1321 


956 








Group Means 


Skilled 






682 


641 


Loss Skilled 






1030 


830 


Baseline 






790 


810 



Note -I = isolation ami S = story context conditions. 

in pattern lo Experiment 1. [Skill by Context, F(l,20) = 
3.S4. p = .06; Skill by Word Length. F(1 .20) = 3.50, 
p = .08: Skill by Word Length by Word Frequency, 
F(l,20) = 3.73, p=.07.] The latency data are sum- 
marized in Table 3. 

A significant four-way interaction was found for 
Skill by Context by Word Length by Frequency 
[F(l,20) = 4.56, p = .05]. A Tukey's H.^D test indicated 
significant differences between skilled and less skilled 
readers were present for all conditions. Word length was 
a significant factor for less skilled readers except for 
higli-frequency words in story context. Word length 
and word frequency were not significant factors for 
skilled readers. 

Recognition i.aemory. The results of the recognition 
memory test are .ihown in Table 4. Words identified in 
story context were more likely to be recognized as 
"old" items more than words in isolation. As in Ex- 
periment 1 the advantage of context over isolation 
did not depend on reading skill. Unlike Experiment I, 
there was no reading skill difference in recognition of 
words in isolation. 

Predictability and latency. Ihe ••redic'.jPilily experi- 
ment provided data that can be used to further examine 
the effects of context on word identification. The 
prediction respon.ses of the 70 subjects were classified 
as target, contextually appropriate, and misses. The most 
straightforward data are the target probabilities, that is. 
the percentage of subjects who correctly anticipated 

Table 4 

Expcrimcnl 2 Recognition Data: Proportion of "Old" Responses 
Source of Words 

S I I'A 

Baseline* .83 .78 .25 
Skilled .73 .53 .24 
Less Skilled .69 £0 

Note- S = srorv and / = isolation ccynlcxt conditions. FA = Jatsc 
alarms. *n = 12. 



the word actually used in the story and vocalized in the 
word identification experiment. Correlations between 
target predictability and identification latency were 
computed separately for skilled and less skilled readers, 
usiiig the median vocalization latency for a rtading 
group to a given word. The conelations between pre- 
dictability and latency were -.62 for skilled readers 
and -.58 for less skilled readers. The resulting regression 
lines are shown in Figure 1 } 

The slopes of the function relating predictability and 
latency are very similar for skilled and less skilled 
readers. In support of the analyses of means, it is clear 
that text redundancy was a powerful factor in word 
identification, and it was equally powerful for the two 
levels of reading skill represented in this experiment. 

Actually, there arc at least two different factors that 
contribute to a word's identification latency in con- 
text. One factor is the predictability of the word in the 
given cmtext, and the other is the set of variables 
contributing to the word's baseline identification (e.g., 
its frequency, length, ctc.1. Estimates of these two 
factors were obtainable in both Experiments I and 2. 
The predictability measure was the percentage of target 
pp^diciions in the predictability experiments. The 
v..jrd"s baseline identification factor was estimated by 
the mean latency of the 12 fifth-grade average readers 
cf the baseline experiments. How well can the context 
identifii-ation latency of a word be predicted given 
these two factors of predictability and baseline identi- 
fication? 

The 20 words of E.xperinicni 1 were pooled with the 
20 words of Experiment 2 for the purpose of examining 
correla'ions (n = 40) between a word's latency in con- 
text and its baseline latency and predictability. These 
correlations, shown separately for skilled and less 
skilled readers in Tabic 5, suggest modest relationships. 
(The fact that the pooled set of 40 words came from 
two different experimental tasks should be kept in 
mind.) 

For both skilled and less skilled readers, a word's 
predictability was correlated with its identification 
latency in context. However, only for less skilled readCiS 
was a word's baseline latency correlated with its latency 
in context. Thus, while skilled and less skilled readers 
were equally able to use text redundancy for word 
identification, only less skilled readers showed evidence 
that intrinsic word factors continued to infiuence 
identification of words in context. 

Discussion 

In general, the word identification results of Ex- 
periment 2 were the same as those of Experiment 1. 
The pattern of main effects was identical, and the skill 
interactions were in the same direction. Because the two 
experiments used different texts, straightforward com- 
parisons of the effects of written with aural contexts arc 
not possible. However, it is clear that discourse context 
facilitated word identification latencies of less skilled 
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Figure 1. The relationship between identification latency and target predictability for skiUed and less sWUed readers. 



readers, even when reading was required to obtain the 
context. Moreover, text redundancy eliminated effects 
in latency due to word frequency and word lengtli. It 
also increased the memorability of identified words, 
and it did so r>jgardless of reading skill. 

There is no support in data of either experiment for 
the assump*'on that less skilled readers are persons who 
cannot do "top-down" processing. Wiiile some less 
sidlled readers might not be good at making use of 
discourse context in some other sense, every less skilled 
reader in this experiment identified words 'faster in 
context than in isolation. This result is in agreement 
with results of an experiment by Perfetti, Finger, and 
Kogaboam (1978), who found that identification 

Table 5 

Predictions of Context Identification Latency by Baseline 
Identification Latency and Predictability 
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Note- Correlation between baseline identification latency and 
predictability (r= -.19. p >.10I. 'n = 40 words 



latencies of less skilled readers to isolated words were 
shorter when words were chosen from a reduced set. 
in thai study, differences between skilled and less skilled 
third-graders were small (but significant) when the 
words were from a small semantic categor>' and large 
when the words were from a larger semantic catcgor>'. 

While these experiments have not addressed tlie 
specific manner by which the context facilitates word 
identification, any facilitation mechanism has to include 
a process by wliich the reader takes advantage of limits 
in the range of lexical alternatives permitted within a 
texi segment. At one extreme, this delimiting process 
can be the anticipation of a particular word. Experi- 
ment 3 examines the relationship between a reader's 
anticipation of a particular word and his latency to 
identify the word. 

EXPERIMENT 3 

It seems unlikely that anticipation of specific words 
is the context mechanism that drives skilled reading. 
On the other hand, making anticipations explicit causes 
the preactivation of the word, including the motor 
program for producing it. Retrieval of the word and 
preparing its motor program will not be involved at all 
if a subject has overtly produced the word immediately 
before seeinp it. In this situation, word identification 



8 



READING IN CONTEXT 279 



reduces to word verification. However, suppose a differ- 
ent word is anticipated. Then the verification procedure 
fail? and the correct word must be retrieved. If skilled 
readers are especially good at conte.xt-free verbal coding, 
as Perfetti eta). (1978) concbdcd, then they should be 
little affected by niisanticipation. Less skilled readers, on 
the other hand, should be affected, because it is basic 
verbal coding that is hypothesized to be tlie process 
they have not developed to a high degree of skill. 

Further, it is quite leasonable to suppose that 
general skill in reading and word prediction skill are 
related. E.\perimcnt 3 allowed some assessment of 
this liKelihood, as well as an examination of the 
relationsliips between individual identification latencies 
and anticipation. Subjects read and heard the materials 
of Experiments I and 2, first overtly anticipating each 
deleted word, and then immediately seeing the word and 
identifying it. 

Method 

Subjects. A group of 24 filth-grade .students from the .same 
population as in Experiments 1 and 2 participated in the experi- 
ment, No subject had pa'-.idpated in the prior experiments. As 
before, scores from the reading subtest of the Metropolitan 
Achievement Test, Intermediate Level, were used to identify 
two skill levels of reading comprehension. A total of 12 skilled 
readers were above the 60th percentile (mean = 77.4, SD = 10.7), 
and 12 less skilled readers were below the 4()th percentile 
(mean = 23.8, SD = 8.4). Mean IQ (second grade, Otis-Lennon) 
of the skilled group was 1 14 (SD = 5.9), and mean IQ of the less 
skilled group was 98 (SD = 9.6). 

Design and Materials. The materials and the design were the 
same as for Experiments 1 and 2, except that there was no list 
condition for the listening context condition. Thus listening 
context and reading context eould be considered within-subjects 
factors, each having the same two context conditions, isolation 
and story context. The context variable was, of course, con- 
founded with story tests, so that the sinyle-cxperimeni design 
is one of descriptive convcniena" rather than one to allow 
comparisons of context conditions. 

Procedure. Procedures were the same as fur Experiments I 
and 2, except that immediately prior to the exposure of the 
word to be identified, the subject "guessed" what the word 
would be, In the listening condition, the tone was a .signal to the 
subject that a guess would be required at the end of the sentence. 
The subject was instructed that immediately following his guess, 
the eoriCct word would be exposed on the .screen and that he 
was to say the correct word as .soon as pos.sible. Tlic experi- 
menter simultaneously exposed the .slide and started the timer 
by pressing a toggle switch approximately 1 sec after the sub- 
ject's anticipation. Subjects knew that the expcsed word would 
not necessarily be the word guessed. There was inevitable vari- 
ability in the interv.il bctwcn tennination of context and the 
subject's anticipation. However, all subjects did make an overt 
anticipation within a few seconds. 

The reading context condition was parallel to the listening 
context experiment. Subjects read cards aloud. The end of a 
card was the occasion for anticipating the next word and for 
focusing on the center of the screen, where the word would 
appear. 

Results 

Word identification. The first results to report are 

those parallel to Experiments I and 2, that is, latencies 
to words without respect to whether they were antici- 



pated. (Error rates were approximately 5% overall, 
with nearly ail errors occurnng in the isolation con- 
dition.) There was a single analysis of variance with 
listening vs. reading as a context-modality variable. A 
summary of means of subjects medians is presented in 
Table 6. 

The pattern of results was similar to the first tw > 
experiments. Skilled readers had shorter latencies 
(mean = 71 7) than less skilled readers (mean = 1 ,067) 
IF(1,22) = 9.88, p<.01]; story context produced 
shorter latencies than isolated conditions [F(l,22) = 
8.64, p<.01]; higli-frequeiicy words had shorter 
latencies than lew-frequency words [F(l ,22) = 12.93, 
p<,01]; shorter words had shorter latencies than 
longer words (F(l ,22) = 13. 14, p<.0l3; and reading 
context produced shorter latencies than listening con- 
text [F(1.22)= 12.6, p- .01] . 

Skill interactions were significant for context 
(F(l,22)= 5.17. p = .03] and word length [F(l,22) = 
5.54, p = .03]. Both context and word length had 
greater effects on less skilled readers than on skilled 
readers. A marginal interaction of Skill by Frequency 
[F(l,22) = 3.79, p=.06] indicated a greater effect of 
frequency on less skilled readers. There was also a 
significant interaction of word length and word fre- 
quency. Length was more a factor for low-frequency 
words than for higli-frequency words. 

Adjusted latency analysis, in order to obtain further 
control over specific word variables, the median of the 
ba.seli:ie latency for each condition of Experiments 1 
and 2 was subtracted from each subject's latency to each 
word. The adjustment affected only within-subjects 
factors. Analysis of variance of these baseline adjusted 
scores supports the same conclusions as the previous 
analysis, except that word length and word frequency 
did not interact. More significantly, it allows the effect 
of context on word variables to be more clearly seen: 
Word Frequency by Context, F( 1, 22) = 4.43 (p=.05), 
and Word Lengtli by Context, F(l ,22) = 4.22 (p = .05). 

Tabic 6 

E.Kperimcnt 3: Mean Idcntincation Latencies 



Context 



Reading 
Skill 



Word 



Skilled 



Less Skilled 



Skilled 
Less Skilled 



High 
Low 
High 
Low 



Word 
Length 


Listening 


Reading 


I 


S 


1 


S 


Short 


652 


695 


681 


597 


Lonf; 


757 


730 


693 


580 


Short 


730 


783 


745 


666 


Long 


830 


781 


819 


730 


Short 


969 


862 


931 


688 


Long 


1228 


910 


1005 


765 


Short 


1488 


870 


1005 


849 


Long 


1652 


1239 


1609 


955 






(iroup Means 






742 


747 


735 


643 




1334 


970 


1138 


824 



Nntv I = isolation and S = storv context conditions. 



280 PERFETTl. GOLDMAN, AND HOGABOAM 



Prediction. To examine prediction data, subjects' 
guesses were placed into categories of correct, con- 
textually appropriate, and misses. Correct predictions 
were those that exactly anticipated the word visually 
presented. Context. lally appropriate guesses were 
predictions salisi'ying syntactic and semantic constraints 
of the discourse. Tiiree judi-es independently ciassified 
the subjects" responses. The very few disagreements 
tliat resulted were resolved in favor of the majority. 

Consistent with the results of the large predictability 
sample (n = 70) previously described, mean prediction 
accuracy was hiehcr for the Usiening context story than 
for the reading corucxt story. A total .>f 339r of pre- 
dictions for the listening context story were correct. 
Ib^'/c were Loatcxn;a!ly appn-jpriate. and .^1''' were 
misses. For the reading context stoiy, ti'c corresponding 
percentages were 2^';.. 36'."?. and 42'';, respectively. 
Since they are consistent with the piedictabiiity re- 
sults of lixperimenis 1 and 2. these data reflect text 
differences between the stories rather than modality 
effects in prediction. 

Skilled readers made more correct predictions than 
less skilled readers [I-(2,44) = 8.08. p<.01]. Acrosis 
the two context conditions, skilled readers made correct 
predictions on ^Z^c of the trials, compared with 22'V 
for less skilled readers. The percentages of contexiualiy 
appropriate responses were nearly equal (37?^ and 367'). 
Thus, the advantage of skilled readers in prediction 
was the ability to more often be ex.ictly correct. 

Latency related to prediction, To examine the re- 
lationship between word prediction and word identifi- 
cation, identification latencies were compared across 
the three categories of prcdicti'jn accuracy. .A iiiedian 
latency for each category for each subject piovided the 
basic data. Thus different subjects were represented by 
different words in tlic three categories. The rewilts. 
averaged across listening and reading contexts, are shown 
in Table 7. 

Analysis of variance of these data show significant 
effects of reading .skill [F( 1 .22) = 5.5.S, p=.031 and 
prediction category [F(2,44) = q.5.=i. p< .01 1 . AltlDugli 
■ the overall interaction of reading skill and prediction 
accuracy was not significant |Ff2,44) = 1 .1 7) . the 
skilled readers were significantly less affected by incor- 
rect prediction than were less skilled readers when the 
category of mi.sses is excluded. 

Tluis. on an individual basis, subjects identified words 
that they had predicted more quickly than words thai 

Tabic 7 

Kxperiment 3: .Mean Idcntificalioi. Latencies for 
Tliree Predictability Categories _ 
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they had not predicted. A similar conclusion <imcs 
from analyzing words separately, hvcry word was 
identified more quickly when it was predicted than 
when it was not predicted. Furthermore, words that 
were correctly predicted more often had shorter overall 
latencies. Correlations between the pruhability of 
correct prediction and median latency over 12 subjects 
were .67 for skilled re.-'.ders and for less skilled 

readers for reading context. F-or listening context, tlie 
correlations were Ab (p - .0?) for skilled readers ai;.! 
..i4 (p < .10) for iess skilled readers. 
A relati(mship between jiredictabilit} and idcntilica- 
lion latency is also seen i.viien predictal.'ility is measured, 
as in hxperimenis I and 2. by die responses of the pre- 
dietabibiv sample. When these percentage measures are 
coirelated whh idenlillcation latencies of l-.xperiment .i, 
witiioiii re.-peci to whether a subjecl iMedicted a word 
correctly, the ngiires correspond closely to Fxperi- 
ments 1 and 2: For reading ctmtcxt, the correlation for 
skilled readers was .73. and i'or iess skilled reatlets, it 
was .67 (p<.OI). The listening context correlations 
were .40 and .27. respectively, both nonsignificant 
but ill the expected direction, as m l-.xperiment 1 . 

GENERAL DISCU.SSION 

These tliree experiments lead to the conclusion that 
woid identification of less skilled readers is aided by 
relevant discourse context at least to the same extent 
as skilled readers. Indeed, in all experiments, interactions 
of context with reading skill indicated that context had 
a greater effect on latencies of iess skilled readers. In the 
Unv! cases in the two experiments in which isolated 
words could be compared with words in context, the 
magnitude of the context effect for less .skilled readers 
ranged from 200 to 364 m.sec.or an averageof 280 msec. 
Fur skilled leaders, whose latencies to isolated words 
ranged around '00 msec, the context effect never 
exceeded lOOni.sec. However, this interaction was 
enabled in part by the relatively long latencies of less 
skilled readers to i.solated words.'' 

Analogously, the effect of context was also greater 
for more difficult words. In isolation, the frequency and 
length of a word both affect its identification latency, 
especiaily for less skilled readers (llogaboam i.*t I'crfetti. 
l^nX). In context, the contribution ol lhe:.e variables 
to latency is greatly rcducd. altiiougli for adults in tasks 
nut requiring vocalization, context and i"rcqaency may 
be addinve (.Schuberth & Fiinas. l'>77).This interaction 
is what one woidd expect if discoui.se context, word 
length, and word frequency affect the same processes 
or dependent ones in identifying and piodiicmg words. 
The effect of length and frequency may be on a process 
of Icxic-il access that has been altered through some 
preactivation process due to context. 

Results of other recent research strengthens the 
conclusion that lexical processes oi' less skilled readers 
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benefit from context. .Schvancvcldi . Acki:rman, and 
Semlear (1977). using li lc\ic;ii decision task, found 
context facilitation effects for less skilled as well as for 
more skilled second- and fourlli--jrade cliifdren. indeed, 
tor the second-grade children, there was a negative 
correlation between context facilitation and llic vocab- 
ulary and spelling scores of the Iowa Basic Skills 
Achievement Test, altlioi.it;h tlie c urehitioii with the 
rending siibicst was not significant. The contevt effect 
111 a lexical decision task is the siuiti in decisimi times 
when successive \voa\^ in the task are related {e.t;., 
■'iiur.se'" and "doctcu" ) over when tiiey arc not relutrd. 
Tlii.s i.s thus an effect iliai slinuld be especially sensitive 
to measures of lexica! knowledge. 

A recent study !■> West and .Staiiovicli (in press) 
is^ more directly supp..:!tivc of the present conclusion. 
West and Sunovich Inund that word identit'ication 
latencies of fourlii liiid -,ixth-grade children were laciii- 
tated by brief sentence contexts and that the degree of 
context faciliiation correlated neuatively with scores on 
the Wide Ranye Achieven)ent fest (WHAT), which is a 
test ot isolated word readiii;:. l! is perhaps worth enipha- 
si/ing that in the present study, reading skill was defined 
by a paragraph comprehension measure. It is low per- 
formance in comprehension that allows the speculation 
tliai use of context is a major priihlem tor less able 
readers, However, the present results offer no support 
tor tills speculation, and instead, along with the lesults 
of San.ueis, Begy, and Chen ( l'-)75. I ^'Vd). Sclivanevekit 
el ill, d^"??). and Wesi and S'aiiovich (in press; uiines! 
that, at least at the level (if word identification. .:>■• 
context may not he a skill that has been denied to :he 
less skilled readei , 

Nevertheless, there is something of a paradox that 
.should ser\'e us a caution a.iiainst accepting this cone!.,- 
sioii without some qualification. The paradox is iha! 
less skilled readeis benefit from context as nnici; as 
skilled readers, yet they are not as good as ski'lc! 
readers at producing contcxtually constiai;icu words. 
This is evidenced by the individual prediction rcsiiils of 
H.xperiment .V in which skilled re.idcrs predicted wtn.l 
targets significantly moie accuralely than less .■ikiileu 
readers. This accuracy advantage included exact target 
prediction, not just contcxtually appropriate nontargets. 
Clearly, skilled reatler.s were more adept at limiting 
ilieir lexical choices in response to ser.iantic constraints 
of the sentence. 

The resolution of the paradox is to conclude that the 
development of skilled reading comprehension rests on 
the developmeni of higher level verbal abilities and the 
development of rapid, clforilcss word identifieation. 
Indeed, in Experiment .1 the correlation between sub- 
jects* identification latencies to isolated words and the 
number of targets they correctly predicted was .67. 
Less skilled readers have lower abilities in both word 
identification and the type of linguistic and nonlinguistic 
knowledge relevant for succe;;s in generating coiiiext- 
appropriale words. However, they have context abilities 



that are sufficient to provide significant help in idenli- 
lying words. Skilled readers are already so good at word 
identifieation that context is of little consequence. Tlieir 
word recongition processes are relatively attention i'ree 
and arc executed mo;e quickly than contextual proces- 
.ses siilficieni \o eiiminate lexical alternatives 

If this arijumeiit is correct, then tiicre may he condi- 
tions in which skilled readers arc helped by context 
ruo:e than le skilled readers. Such conditions would be 
obtained when the process involved is more demanding 
than the identification of a single word. Where the task 
is, tor example, quickly drawing an inference or encod- 
ing an entire phrase or sentence in a brief exposure, the 
skilled reader's superior knowledge of .semantic con- 
straints may be a distinct advantage. There is. in fact, 
■some evidence to this ci'ka Irom I-'rederiksen (Note I ). 
who found that skilled high schoo! readers, more than 
less skilled, were able to take advantage of context in 
the recognition of sentences presented at subthreshold 
exposure durations. However, in the case of word 
idenlification. u.se of context may not be a major source 
of reading difficulty. 
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NOTES 

1. Readinii ability wa.s not completely independent of IQ in 
this study, i fact that naturally iniiTor.s the state of alTairs in the 
general population. There arc a number of reasons for not 
forcing IQ matches in such research, one of which is to allow 
differcnors other than decoding a chance to bt- detected. The 



more unportant fact lot the present study is that the less skilled 
readers were normal in 10. It is to this population that we wish 
to generalize the conclusion that discourse context is readily 
used by less skilled readers. 

2. The correlation between text redundancy .ind word 
identification was somewhat less in li.xpcrirnent 1 (r = 20 
and -.35 for skilled and less skilled readers, n spectively). A 
possible explanation for this Uiwei correlation is that most o! 
the words high in predictability turned out to Iv Unvfrc-quency 
words. In Kxpcriinent 2, by contrast, both fwquency and len.uth 
turned out to be evenly distributed aerosi predictability. 

The conslusion itiat less skilled readeis were aided more 
by contexi than skilled readers must Ix- further teiu[>ered by a 
related statistical consideration, hwn llioutdi median latencies 
v.ere used in the analyses of variajue to reduce the impact ol 
aiypically loni; latencies, the vari.uices o! skilled and less skilled 
readeis were unequal, (This is nearly always the case.) Aeeord- 
infily, analyses were also done on reciprocal transformations of 
latencies, which .weatly reduce, but do not eliminate, this 
variance inequality. In these analyses, sipnilleant Context by 
Skill interactions were obtamed in l-xperiinent 3. but not in 
Experiments 1 and 1 This latency-speed disc^epa^cy is not 
unusual, and ilie procedure of examining both transformed and 
untransformed scores is piobably advisable (see Wainer, 1977), 
quite aside from the question of which is the "rii;ht" measure. 
In the present cait-. it suggests that the interaction depends on 
the measure used ;ind that the appropriate conclusion is not that 
less skilled readers arc aided more by context but that they are 
aided at least as much. 
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